In this paper we present a new method based on the photothermal deflection and applied to bulk semiconductors in order to determine the thermal diffusivity. The sample is placed in the air and heated with a modulated light beam generated by a Halogen Lampe instead of traditionally a laser beam power. The advantage of this method lies in its simplicity and great sensitivity to the thermal diffusivity variation of the sample. By studying samples of GaSb with different types of doping (doping with Te and with Zn) we notice a change in the thermal diffusivity function of doping.
Introduction
The Photothermal Deflection Technique (PTD) or the so-called "Mirage Effect" was first introduced in the early1980s by Boccara, Fournier and Badoz [1] . The basic principles and the theory of this non destructive technique PTD are fairly well established by Aamodt, Murphy [2] and by Jackson and al [3] .
Briefly, the "Mirage Effect" technique consists in heating a sample with a modulated light pump beam. The thermal wave generated by the optical absorption of the sample will propagate in the sample and in the surrounding fluid (air in our case) inducing a temperature gradient then a refractive index gradient. A Laser probe beam skimming the sample surface and crossing the inhomogeneous refractive index region undergo a deflection ( Figure  1 ). This deflection may be related to the thermal properties of the sample.
The "Mirage Effect" has been widely used to determine the thermal diffusivity of materials with various detection methods which can be divided into too classes depending on whether the measured heat flow is transient or periodic. In fact Bertolotti et al [4] have studied the photothermal deflection in the collinear configuration with a pulsed laser beam to measure the thermal diffusivity by studying the time evolution of the deflection signal.
However many authors [5, 6] have developed several methods using the "Mirage Effect" with a periodically modulated pump beam. The most used method or the so-called "phase method" consists in moving the probe beam in relation to the pump beam and drawing the photothermal in-phase signal versus the distance between the two axes. In this work we propose a new method based on the mirage effect in its transverse configuration which consists to study the variation of the logarithm of the amplitude and phase of the photothermal deflection signal versus square root modulation frequency in order to determine the thermal diffusivity of an undoped, Te-doped and Zn-doped GaSb.
Theoretical model
The theoretical model is built on the resolution of the one dimension heat equation in the different media, fluid, sample and backing and assuming the continuity of the temperature and the heat flow at the different interfaces z = 0 and z = -l s ( Figure 2 ). The sample fixed on a backing material and surrounded by a fluid is illuminated perpendicularly by a modulated light pump beam coming from a halogen lamp (uniform heating case).
We assume that both fluid and backing are optically non absorbing media for the incident light. The obtained expression of the elevation temperature at the sample surface T 0 given by equation (1) will permit the calculation of the probe beam deflection ȥ [7] given by equation (2) . 
α is the optical absorption coefficient of the sample and ν is the modulation frequency. K i , D i and ȝ i are respectively the thermal conductivity, the thermal diffusivity and the thermal diffusion length of the i medium.
Here the index i take the subscripts s, f and b, respectively, for the sample, fluid and backing.
where z 0 is the distance between the probe beam axe and the sample surface.
As T 0 and ψ are complex numbers, their may be written as: T and ș are respectively the amplitude and phase of the sample's surface temperature elevation.
Experimental set-up
The experimental set-up is described in Figure. 3. The doped and undoped Gallium Antimonide (GaSb) sampleshouse thickness is 550ȥm will absorb the light coming from a power 100W halogen lamp. In our case the fluid and the backing media are the air whose thermal conductivity and thermal diffusivity are, respectively, K = 0.026 W.m-1.K-1 and D = 2×10-5m2.s-1. The pump beam light is modulated thanks to a mechanical chopper of type SR540 and then focused on the sample surface. A He-Ne Laser probe beam of wavelength 632.8 nm skimming the sample surface at a distance z0 of average 100ȥm is deflected. A photodetector of four quadrants (QD50T) connected to a lock-in amplifier (EG&G5210) measures the deflection of the probe beam. Via the intermediary of IEEE bus, a PC microcomputer sets the frequency of the mechanical chopper and reads the amplitude and phase of the PTD signal from the lock-in and finally draws their variation according to the square root of modulation frequency. 
Experimental results
In Figs 4-a and 4-b the logarithm of the amplitude and the phase versus square root modulation frequency are plotted for different values of D s and for any thermal conductivity value of an undoped GaSb ; In fact the PTD signal in this situation is independent with the thermal conductivity variation.
We notice from these curves that both the logarithm of the amplitude and the phase are very sensitive to D s . Then, when the thermal diffusivity of the sample increases we remark that the theoretical phase maximum moves towards large frequencies. Therefore, the best value of the thermal diffusivity D s is only obtained for the better coincidence between the experimental curves and the corresponding theoretical one.
The best theoretical fitting of the experimental one are obtained for the thermal diffusivity D s =2.1×10 -5 m 2 .s -1 which is in good agreement with that found in the literature [5] A similar study was made for the Te-doped and the Zn-doped. In figures 5-a and 5-b are represented the experimental and the corresponding theoretical curves of respectively the logarithm of the amplitude and the phase versus square root modulation frequency for each samples at a same distance z 0 =95μm.
We note from these figures the good agreement between the experimental and the theoretical curves for both the logarithm of the amplitude and the phase
The three samples thermal diffusivity values so deduced are reported in Table 1 . 
Conclusion
In this work, we have investigated the thermal diffusivity for an undoped GaSb, Te-doped and Zn-doped using the photothermal deflection technique (PTD) by fitting the experimental curves and we have proved the great precision of this technique although its insensitivity to the thermal conductivity.
